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(57)Abstract: 

PURPOSE: To improve follow-up ability by 
applying a repetitive learning control theory to 
tracking control and focus control. 
CONSTITUTION: A shape of disk eccentricity of 
one before is stored in a learning memory 1 , and 
the fact what the shape of the disk eccentricity 
of one before of the present eccentricity is 
changed is calculated. By passing the calculated 
result through an LPF 3 via an absolute value 
ALU 2, a mean value of track correlative amounts 
by several to scores of tracks is calculated. 
Then, a gain of a tracking control system is 
increased using a variable gain compensation part 
4 based on the calculated correlative amount 
when track correlation is strong. Further, the gain 
of the tracking control system is decreased using 
the compensation part 4 when the track 
correlation is weak. Thus, a loop gain is 
decreased when the track correlation is broken 

due to sudden disturbance such as vibration in on-vehicle, etc., and a scratch, etc., of a 
disk, and a control system is stabilized. 
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1 

L±timmn.mmt ^ ^mm r i ic^i 15 l p< ^ i^r 
mmmnmmm. * r t iij* ii t > * u -c^s 

»..t^,XK75'()iMi: office *;tt(±iL. 7*-*x©J^#.cO 20 

'DjBimzmmLfzmm^t:^-r:h vy y i^mmm-^iizii 
izx*) hyy ^>i''nmm<oiS:miS.-^j:mm»mt^^^ 

(757 :i--*;^T:}'-f-iJ:.-i' i:, ±f £ "7 ;j- - * ;^ T :J"9^ 
i - <^tlj^ UBS =fi-r * ilt^f i: * - ^' <^ me 

h97*Vi>'r^'-?":i.^-^'tx ±fSh77#>^^ 
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L±fE^)ai4^MS«:#«»i r t ICiS I) ii L ^ ^ U \ZX 

CO > 7 7 «M t OffiM L, h 7 7 + > i^tUift,^. 
7 7^-^1 Yy y irm(OYy y i7mm.<r>W-^^t(DW^ 

(737 *-3!;^Ti'f-a.j:.-^' i:, ±127 * - * ;?.T ^' 

\zmmi^tzmm^-^^-f^yi^~ij7.m^m^\ziiL±. 
%^mm^mm.i.i^mm^t\zmn^\^^'f:')\zx^m 

xma^ffiii-r-s^^ ^fflv^T, 1 h77:?u<^*i 

.iCXHSIItco^fflMS-^iiSL, 7*-*;^ftimm<^Ji'- 

7'r > 4rpr^i- -2. r t -c, attiiiJS Lr v» h 9 7 if 

tl h7-;'^'ffir07*-*;^ma<7)¥i&^itco;fflM^^^ 

o h97^'ffi^«: IB-It L, ^^£<o^9 7^'«^^:Jtte-r 
h 7 y ^mm<D^^m.t<Dmmi^.&>-ri>^ t 

[il*:a8] 3t;T'-<;^^'<7)b7-;'^>^^ii)'f'^^=?T^fc 
h9 7^>^'*T^^iJ:--:J' i:. ±feh77 + >'i!^ 

(^UtelClSI^ L7tjg»14^*i-;i> h 7 7 ^M^ffl-f-tC^^f 

L±IfiJl«ttma*:^#ja»3rttc^i9iiL^-=e'; izx 

hyy^mmi tm-r ^ p< * >; ^ gst i^m-r h ^ 
tx'. -r-c^i^ immm-mmmm(7>}-yyi'^m.itz 
m^<r>hyyi^mmtitm-ri>zbx. m^ii.^ 
LTv^;s h 7 1 1 -iih 7 7 ^Itro h7 7 ^'MMo 
^lijffltO^rj^^t^ffiL. ^S«mgB07^ - K7*7 

tc, }-yy^yvmmM<ov~fyy(>'i-si^-r2,:it 

izxi) hy-y i^mmmiz]:t^cx^mm^iiiiifmm^m 

{zw\m\.fzmm^i^-r^y *~*:^wkm.m^\znL±. 
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r-, -r-f 1 Iliem~l^liI^Sir<oM*XL'ffi^=^ IB-IS 

•5^:1. jc- ^ o$lWllIJi&s•*-r-5,ii^^l^J^^gB4: ^- ^ (OH 

>«-t-^L. 1 - nli]fettf<7)fe-|f L/r®lgtLlffglc. 
^KOffiMtOffiSgSr^WL, JLfBfflMifC^c?ii 7 * 

/c*co > 5 u/^Vi^T^-f-iJ^-^ ±fBh7-;'^> 

9 (omm^zmmLfzmm'^im't h h 5 •^^'Kuw-^-i; 

T^W*iJffllg|5t ±fBT''f ;^ ^' 1 - n UlE^mJfT) 

i6<07*-A;^T;>^iJ^-^' ±iB7*-*;^T^' 
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4 

S-r^^^«lJ{SS|5t t^L, ifB-r-f 1 -niiie^ 

h7-;'i>'^(7)#,*,XK7)ffi^i:<0fflMt^aiL, ±fB;|a 
MStC^cf # 7 ;f-:*;^tlj|^^(;0 7 ^' - i^-^-f > 
» S- ^1^1- * i t * #m i 1- ^ 3t 7' ^ ;^ ^ ^fio 

[0 0 0 1 ] 
[0 0 0 21 

[a&*<7)i$ffi] mi 7-2 1, 11125-28 {h) RUF 
Ri(±> ^ giSt. A« : r*f'-<>^^J 

(BSf0 6 3^5^ 1 0 B^=fT) t^JI®^ 
20 [0 0 0 31 mi 7l±lfT':tT''f>^;?(7)h7-;'^'fi0jg;M 

<o^*&*^-tgi, lai 8itu>xmmmm<owMi:mm 
^'~-i*m^^m^^umi:^-tmmm. ii2oi±sw^ 

2 h h7-y^>ir^-^:m-^^Bi^<OM (3>^ 

[0 0 0 41 112 5l±y-;' Vi7*;UffitCJ:4:j-- h h 

5 * > i^^-^'m-w^m irm-rm. h 2 e »±*,irjRiife 

icffl t, ^^7t 4 ^mytimm^co:^ -y hmiki: ^1- 

30 121, 112 7 »i7*-*->>^\ h 7 .v:^>;^\ ^v^t;!/ 

112 8li7./U7;Uh5 

[0 0 0 51 m 7 tc^v^r, (a) lir^ 7,irm<0± 

^n^ti. (c) am^nmh^ (misim^m) m 

to HI 9lci3V^T, N, S(±^#<ON®, S®*^ 
-fo 112 1 tziiv^r, h 7 •;'^'±<;07t:O3-5^**-7 K 
^t-PttG* . Go , G- t-f-So 4/j:I12 5t;i5V^T 
fc> h7-;'^>^--9--*M§^(iIt =1, - I. , 112 

I3. I4 t-r-Lt, I0=(ll+l3) + (l2 + 

1 4 ) L, *^*»tgoiB:^] I F = (I J + 1 3 ) _ 
(I2+I4) ^i. W.^Mm.m^-Yyit-i]'y>ir^ 

[0 0 0 61 0 2 7tCiJV%-C. I PJi, :t- h h7 

m^^k\ii{z$^.^Amik^m^^tzt^(Dm^x'. ±isk^^ 

■i)^ht*)a^^iXi>±m^X'i3i>o ll2 8tCi3V>T (a) 
li^fe-^f K^jt, (b) Ii7 v*T;i'^|ij-9--^tcJ:*3fc 
0 K<O^I&abO iiv^^CtS-ai-o 
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to 0 0 7] I1I2 2 -2 4li;*c:S: «lfil5 *: [±^4 
T^i^l A«»*#=f± (¥s£2^8^ 3 0 BHIf) 

^r:^-tlii, 1212 2(±3;^*'-;' h <7?^^l±lieiT^&^-=l-ffl 
■rfi=fcti.-&gl, 1112 3(±3;^5K!? h^icj:* h^v^V 
^^-9--*'<7?^J4-^1-[ll. 112 4 (±l^,*)R^ffii::i:'&7* 

* -9- - **«-^o^aa ^-r n -c * -2) o 

[0008] 1129, E130 /hfll 1$, ill 

ffl jfnf^. H« ^ ^: r3t;T'^;^i?ftWJ v 

10 0 0 9] H2 9lCi3V^-C, #§2-f-liTffiOitl*Sr* 

0 : mnmumw^.^ 

xTiM.^sro' -A^hmmuyxmrn 
f t: **«UV>X^coiEUjti 

Kt : V > X^(75/^*^^^^: 
Dt : V >X^<^#itt#igt 



* fc : mj'e-^^komWit) 
d(t) : ^ttliffi 

[0 0 10] 1213 OlCiSV^T, #ie-^li;TfE<Ojfel*S:^ 
i-o 

s :y-yy:^mn=f- 

XT (s) : 9 7'9;^^^L7t'(iS 
Xc (s) : 7-/7>^^^L/^ffia 
Ft (s) : 7y7;^^^L;t:^] 
Fc (s) : y-:^y:^^mLtzt) 
10 [0 0 1 1 ] Tfcf-f x^'^g-cii, -fV «rlH]|E-r^ 

[0 0 12] 

[ifti] 









( zi) 


lS+0. 5-1 A' m 




( xQ) 








^-^T*^vHtxSfil 


( y«l) 


m&o. 1 %fiiT 









[0 0 13] HEtbftt Lr(±^):o-o:i6** 

^ o 

(1) u>xmmm: 



50 



(2) RI^^Elfeffi : IS5i::3^;i/S'ft^-g-to-a-rmm 



(5) 

■J) , 
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[0 0 14] MM<7)^tB:^ffii: LTti^AO 4 oti^S^S^ 

^X^o 10 

(1) 37..i^^y hfe 

(2) -fyiy^^Jl^m 

(3) >^ffi 

(4) ^T'xjr^ 

10 0 1 5] 112 1 (it^5^(7):t- h h ^ y^y^'-'^-^: 
(DM (3;^:^"y bft) ^^-TElX^^o #2g#:^'-^f^ 

ht^^Tfe^ti^ (|W)1I (b) o ^ftrtKOKM^ 20 

ti> i^n (c) (DXd^zs^myt^^^x-^yti-^o r 

= 1+ -I- (D&m^^&^xh'y y ^-rtiirtka-t^z 
^'it^^mm^^'<ox^ yt^^.:^^m^x. p^^^^sslv^ 

[0 0 16] h ^ ^7^>i^-'^f-4^*4'^f ^ 7^^a6ti(i7fe;^^° 
y h^-'IELv^ h ;J^<0j4M>i^^<b ^'tt< ibv^-T^Tv^^ 30 

\tZ^ Ztiim^iZh'7y^>:;f'tti\fX<^ W^^^'^ 
mmxl±$>h:^^\:.i6M^ii^ttlX\^^^^li^mtfzlt V y 

y^y^^m(oyd-j h ^fz}fho ^^(O^ ^'f\z\tZ7sif^ 
y \k^<D^^\Z\X'fy'yz^^)\^mt^-%'k\zm^^h 
tiTv^^o C:^-Cii3:^5K';. hfttiov^Tll2 2. 1112 
3 JioTSiB^-r^o 

[0017] Hi 2 2 \r^^(0 3 ;^ y h <7)^^7i?[aift^& 40 

ii t n T ^ ^ ;^ ;tSX . ^f\,\zm^\zX%i\^ 7t ¥lT7fe 

?Jf ^ tl Jfc -Clff jl-t ^ ^59^ t tC ^ tt ^ o 
[0 0 18] :^f\^h'E.-l5n\z^i)'^Mzit'i:VyXx%± 
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8 

LXi^mi-^o ^m<D:^^y hmtm2 3 a O ( 1 ) , 
(2) . (3) <DXnlZh9y^(D:^\^\znLXt>'ri!i- 

ifZmn. -^m\^^y(::^^^y hy y ^<oM±i^. 

i'±^<om^(Dm-^^mm^omfiix^m<0't>'^-A. 

tClzltm^(D^y^:^:y h ti-FtL^ftL. t^tBgfB 
SBtiIzg^*I$nTi5»9^ 112 4 0'7:t-*;^-^f- .-Kffi 

:b^7fe;^'-K'> V-^mj^Aimii^^^) . ^^i^oAjSL-y'BMSg 

yv<D^mx^:bo m2 zh(om^wcf^x (2) oes 

[0 0 191 7l&T-V>^^^^VSMtcJt«c«jJ: <«v^ib 

\iZmi^^ftfzV-^^%{tKm^iXX^ltk^m\>zxm'r 

itii^y^y Y(D^^L^\zxm'r^i)-. ^^bt-h-ffixy^^ 
:hi}^zX^xm^it(om&^^i)m(r>2;:n\iZmt>:bo ^ 

2'i^mit^M^^m^^x^tiit =1^ -I- X 

yt:^ y h-^^hyy^^Tb-h r tiT v> ^ ^^-S/^-Ti^fl ^ o * 

mnm,'hm<ti:^:fj^xh^o ^r-wyy^yvm^- 

t::^^.*'J|X^ffi4'fflv^f-^^0#«-f-«i. 112 6<omk^ 

:Ip= (IlH-l2) + (l2+l4) 

:t-h:7;j--:^v> i^Mt-^ :iF=(Ii+l3)- 

(l2 + l4 ) 

^- h hy : It=(Ii+l2)-(I 

3 + l4 ) 

{Q 0 2 0^ m2 7 \r^^<0^ ^-iJi^yy^ Yyy^ 

y^\ yVT)\^'^y)^-if^(om^.^7r^V.fzmx:^^o ^ 
:^-i:'yyV^ — ^^7i^X\±^ %^.:X\^\P^^(nfz^(r)Z.r:> 

x-kT ^ \zm^tii^n\zmt-'L^,^^'k%io'± 

^-fkxHtti^} If t^mt^^<ry^^l^'t^%^\-^mVi7L 
h(r>'b'^WMxib^o -oc7)3t^^tf<7)fDffi:tiio T% ^ 

^\Xh^o \y y ^y':f'^-^^7hX\t^ hyyi>~rn^P^ 
teffl<7)-o(7)^t^ttitlo|itb^i 1 1 xuyXi:^'^yjio} 
izm-^^L. yt::^yi-^y hihyy^±\fZW^ni-^o --r 
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9 

U>X(i:4^g:^[p]0^i6;6-'pJtg:^flH (± 2 0 0-30 
(1112 8 (a) ) o ^^T% m&:fjlt V^i^ 
(7)(5{3'4^.L>-ri!jV^TV^^i: ^ tc-r^ (112 8 (b) ) o 

V-^^o 10 

[0 0 2 1 1 lp]*ELrv^>2)xV >?.:^^±0 h y y ^ it. m 
>^<0^m^^X^X hy yi^mfi^m::.-to ^(0\^yy^ 

[0 0 2 21 (1) h^^;'^>^IKib:^^ 

H^l^>:X<D^^mWjLr hy y ^ ^mU^-^^h V 
y y ^ -^-y^y y "it^y ^Ty 20 

*t;2 0/.mT*^o -OffiiS-^-iJ^ ^jtt%V>X=^ 
Xo( s)=Fc( s)/mc- 
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[0 0 2 3] (I>yyy^yV':r.^^i^^{zm\,^xr^ 
•9-U^2e-9--:^':^^o 

o TlESj-r ^ I- > XfiM-t > § 2 - ^'^^o 
[0 0 2 4 ] (2) h^!y^>^|gi&^(7)^7';V 

W^^-\>zX<^x^W^fifzi^yX^myj^Ti^^^^- 
[0 0 2 5] 

[ifel] 

mT X + Dr xt + Kt xt = fi 

ITlc Xc~ f c~ 

[0 0 2 6] M^\y>:^mtmW}'^-^^.(D«Mmt+ 
itMmt. x = xT +XC ^^m.i.X^j^iy'fyT.^ 
[0 0 2 7] 

m2\ 



' mr- s^ + Dr* s + Ki 

[0 0 2 8] ^=&^o ^^iX^-XUy^mxmirt. 113 30 

[0029] 1131-36(i 1992 ^m?-1f ^SM^ 

^m^±^mmk±^ (4)coc-364 jtuu w 

1^ : ["Dsv^m^^fzitr^ :^^<D^^Yy y^>V 

^^^m-tUm^Oi-^ ^ysYmmxhho us 2\z^ 

I m : 

R e : Utt 40 

H ( s ) : i6#i4?i«ti (ii;?.«m) 

G (s) : T^^a.:^--^ 

II K ( s ) II : ^^imm^(oY^ >a 

[0 0 3 0 ] U S 3 ^±^mm^(Dmi&m^'^±^m^m 
ffli^o^K- mm. 113 4(iDsp*fflv^^^^g$ijifiim 

yn'7^1lT*S>^o lI3 4tcioV^T> #ia-t*iTfso:i; 

K (s) \^mm^m- 

e-LS : fS'ltSB 50 



iFT{ s)--^ Fc( s) } 
trie 

H ( s ) : m^\±m%^ m^mm) 

DR : K^>f v'N*- 

G (s) : T^"f-:xai^^ 

[0 0 3 1 ] 113 b\t^mmm^<Dxmti(o%mm. m 

[0 0 3 2] :^^^^W(0 Y y y^y^mmt. !S 

%mRxfy ^ - i:7.mm ^ & Lm^mmmk^i^^ 

m'th:ztXMrM^\zmjt^1l^\^ALX^ho tfz. D 
SP )i^i^if±)v-/'uy'^^) im^^fzyyv 

X r -9-- .i^'H i o T t ^sar* ^ ^ o 

[0 0 3 3 ] ^^tg^3<h^^t4<7)§g#tiov^Ti5i 
m^ho 113 1 i±v>;xA<75$St4«^-t'&^WPS#^ 

:t/76-'in]± ^\zmn^mri&(ommm\±tmmxh 

h:zti)^t>i)^^o :zfi\tm3 2\Z7r-'^^'§^^p][zm- 
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[0 0 3 4] 113 3tCiS*(0v^'f AHistt-S^WItft 

^'SmtH-itMLX^^^^o 113 sT-^L^cm-^o^ms 

CO 0 3 5] US 4 lci«e*<oyn ^^Hi-^-to i(Ov 
I I Ri!!f''f ->*^;V7 

H (s) T^^tL-SS^-fbttteS/i^'E-Mii^^o tfz. 
H (s) w«)#tt««S*Ji.S^7'f 

S -> ;^ y- A (0S)#14Sr i t **nrfgT-* o 

to 0 3 7] eeoT, H (s) izx;£>wi<i^n<o^^tm 

tTt, j^i±<D->;^-7-Ai±, — o<oy 7 h •^7JIlT±T• 
1f fiE-t i i t pItgT- * ^ o 

10 0 3 81 pyi:Lr> mm(r>mm^mizis\,^xm. 

m-ti>o DS PO-ifV/'J >^S^(±. 50k 

H z , $im^M»± 3kHz, iiL^^WMii. 6 0 d e 

[0 0 3 9] 1113 5liDSP(Ci3}t^«M«mfl<7)Aai 
[0 0 4 0] 1213 6iir^ 2mm<S'L-^-±fzt^ 

[ 0 0 4 1 ] tJ&5fc<Ov:x7^Aii, 7 *-*;^«^J^»<^^ft-g• 
^) to/c< |Bl;BI(c|ia-ci&i tJiS^ t-c<>*:v^„ 

[0 0 4 2] 

[^?§;4^*Mi^Li: 0 ti-^ISS] e£*<^767'-f ;^ i'^m 

^fEli^«0[6]±(c#v>, $^t4, iiJ£«1±=Srffl«f^ -fit 
sets* ±tf -5 i 1 3J*II* ^ ix-C o 
[0 0 4 3] tie3S<7)il:^7'f - h'-f^y i^mmil)^h^j:i> h 

[0 0 4 4] innJtL, ±iEL7t^l$-lJffll:^^(itj£* 
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[0 0 4 5] L3i-L, ±5EL^^^^fMfflUi-f-f+;^ hiit 
■Cli, (-1, 0) 0,^.*;fetcl,^:6^ib (0, 0) tc* 
L> (-1. 0) O*S-'f't>i:-f-*P3<0ii-ffiiJ?rt^* J: 

[0 0 4 6] tTt, ^sftuw (^►JiSLftuw 
^ :^i^(om'^^m.izmt>^mw}^j:if(Dmnzx^xmm 

i: l± X. o T fiJfflJ -> ^ 7^ A ic:^^^ y -< X ffi A-r * 

[0 0 4 7] -^ntzK). mW}iimt>^tz'or^ ::^i^(Dm 

^ V iz^^ ^ fix Ltd 7fm^j:Mmm^^<^^mi:m < 

■r^ti)^m^-^itx\,^/zo 

20 [0 0 4 8] ^^mii±tE.<DXn^J:mmi:m^-r^tzi6 

mizm*)iELm^^fsimmm^iz-mi-^:zt\zx yjmm 
mizig^tm:f3ii^±x'^i,±r^ >^i^mm.i%&^ti 

[0 0 4 9] 

\zx^^^i>^mmuti^L. ±127-^ T.^' 1 

(DXhho 

[0 0 5 0] tfz. ^^m<r>mi^T^2\z%hit7'^ 
Sfiii, ;^^'O7*-*;^lti-ft?r=fT^/ca6007 * 

40 -ii ^ ^a.:^.-^ ±IE7 *-*7,7:}'•?■iJ:.- 
L 7 * - * 7.|^^ffi-§-tcJd- L JiieiM^ 

Y-i yi:'si^-ti,z.t\,zi.y)Mmnmmt\z^^zxy it 

[0 0 5 1 ] ttz. :^^m<r>m^^3\zfM'^i>itr^ 
50 ^Sli. 7.i/<OYy ••J^>vmV^i'^dtziib<DV 



(8) 
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> ;^ 5: BT^i" -5) <0 "C -2) o 
10 0 5 2] tfc. *^?§<^?m*a4 »c#^,3t-7''f 

-•t>y.Ti^'^s.:i.-9 ±siy t~:^:^ri^•^^J^- 
mmt<DmiSi^.iiiL. y ^ - ^nm^<oni^nmy 
1 0 0 5 3 1 1 7t> ^^m<omiiim 5 jtf-f y^ p 

•;' ^"(iMtO^fflMSr^ai L. h 9 ^ V^'-tUf^^O-iU- 
y x - S =£• "BT^ -6 <0 f ab -5 o 
[0 0 5 4] S fc, ;$:^B^(7)||*:S6 ic^^Tfe-r'-f ^i' 

-*;^T^'-^ii-^' i:, ±127 *-*;^T:>■f-J.J^- 
^' <0©J^al ESS * *1- ^ ilt^fetUffllSB i:^-5'<Olltel-lHl^ 

t Ttjg^tt**^ ^ 7 * - * 7^mm\n^\zi^ L±i2jiiB 

^tlJ^a5i:**L, ±l2T''f ^^^^ llili|£59'<0^i.^Xv« 

«M i: <offi ll-* m L s 7 * - * ;^ ftijffll^. o ;u ^ 
vS-Bj^-f -Si tr*, 5a^t^i^^6LT^■»-^) h 9 •Z^' i: 1 h 
9 •;' ^m<r>y ^ -ts 7.m^<n^-i^m.ha:>m^-i\pj^\.^ 

;t- - 4 ^ oTgE -f ^ i{) <7) T- ^) * o 

[0 0 5 5] t.tz. :if^m<r>m-^-^i\z%^itT^ y^i/ 

^eii, ±12 h 9 -7 (1^*12111- * V **tt?iJlziit 
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■;'^«M=^f2'liL. SSfi(75h9-;'^'«MtJtSc1--i>-t 

9-7^'M^<7)¥if»fittWffiBl^^ill-r^icOT-*-5o . 
[0 0 5 6] tfz. ^^^(r>fkim^\'-'S^'i>^y'^7.^ 

i - <D*ij«iiig& 5r ^fri- -& iitie*yffligB t * - 5- <^ mte 

-S^SSiJ^SSt 4r*L, ±ieT'-fX>:' Ilie53-<!0h9-;' 
^MM * f21S-t * ^ ^ «; «r it^ij IcISr y ^^i- ^. i t T% 

T-v 1 neitr-miEitefro h 9 ^'^IM^ISISL^ 

^«(Dh9-:'^'«Mi:Jtie-r ]S«iIfl£LTv> 
:b h y y t 1 -mh y y i^m<^ h y -y i'mm<0^^m 

t(DmMi:^ii!,L. ^mmm^<oy^-vy^^-v)i^ 

-•^l,zjdlfi,T •yy-^-i'Mi:-^WL-ti>tti)[Z^ h9 

9 ^^^nzm\:.x^^m^i3iiV'mm^mi:-^^i- 

20 ^t<7)r-*)^,o 

[0 0 5 7] S7t. :*:^giOli*:^9 J^^' 

-*;?.T^'f•iJ:--^' t . ±ss.y t-:^yT^^3.J^- 
i'(ommm^im-t^ik'^mmut^~i'(Dmm^zmm 
L ^c^wtt sr *-r -& 7 * - * >^ mmm^ izM L±umm 
iimMti^mm^tizm*)i^L^^u izxm^-ri,m 
mmm^timL. ±tir^ y.^ 1 iiife»<o,*,«xuig 

y^ 1 !il$Em~SSciatemr<^*.*,XU'«||^|2'|lL. Slffi 

9->^'i:l-^5:h9->j> fro yit- ii yWM.n^'^\M.h 
f^ffiKSr^aiL. ^WWfRfBO^'f- K7*<7- K;v- 

iiym'm%<r>u--fVy( y^-n^-t^^t^zi. *)yit- 
[0 0 5 8] tfz. :^^m(on^m 1 0 Kgh^^r-i y- 

^'^gli, %y'^y^^<r)\y•y^yym^^^'^nfzt><D 
\y -y ^yvri^ "1- 9 y "J ^ 

m.^znm\^iznm'&.^m-t ^ \ y -y ^w<^m^\z%^\.±. 

flJ^SlSP t L> ±f2T-V y^ \ [DlES'ltrO h 9 7 
^'«M?rl21«1-*#»(0#^^>-t'J ^ffl^K^ t, 1 

**.o'tt^ L^c?^, \ Yy -y ^-^(TiYy •y^'^^hni^ 

Bii=^*^mL> ±ieffir*i*(i*o'§ vy-y^yifmrn^o 

y ■< - V/'^y >44- nr^1--i) ^sOf^^o 
[0 0 5 9] S;t, 5^]^ 1 1 K^.h^r-iy 

50 ^'^Sfi, :^:}'<?57*-3!;;^as^'^*ff^7t4i)(7)7 



(9) 
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^mm%hi^ iK-f -f ;^ 1 - n me^mjo* 
1 ~nI5|tet(fOffitiL^cffi!iaif#tc, #>fr^iSISr 

-5>o 

[0 0 6 0] ^ fc. :*:^BJ<7)i»*:S 1 2 fC«^3feT'-f ;^ 
©Jt»a5 1 L, JilEr'-Y ;^ 1 ~ n Ue^fr*^ h 7 y 

[0 0 6 1 ] 1 1 3 i,z%^ytr^ 7. 

■i!-i]7.T^^2.:^~9 ±157 * - * ;^ T f-i 
[0 0 6 2] 

yi:^m-ti>z tx-. mm*^^^^ (h7 •y^'j.^-cD® 

[0 0 6 3] * :^^m<Dn^m 2 IC'^^. jfer'-< ;^ 
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* c: t tc J: ij igt&Ili{^34^=fTt>tL*o 
[0 0 6 4] 4 3f:f||§<^»*JS 3 tc#45fe7'-f ;^ iJ' 

gSlci5v^-Cii. fij^^tcjstt^ h 9 -7 ^'J^ 7- -fa -f- CO 
1 h y y i^m<OUmiSmKitLX Vyy^ yifmnJh<0 
10 '&.m.m^y ^ )\'i'<Oij -y Yv!rymT&Mii'^^-ti>^ii 

i]y Yy>rymWi^i:^<LX^m.<r>?i.mm^^<r>m 

[0 0 6 5] ttz. ^^^^(Omi^^AK^i.^r^ 

y if fr<OftUI«l^^ HJ* L T 7 * - * ^ ©J^^cDfiJtltfl 
y )Xr9 (Dii y Y-^ymmk'^^'^-f^z.hx^ mfiil^ 

ofi}iJ(fli^otl:tjS-[pi±$-*, fflr*ll**5§v^«.g-, *•> 

■7jgiSIS:=t®< Lx^iti.<r>^<r>mm^<omt)<7)\^±iz t 

^ o 

[0 0 6 6] t /c. :*:%?^cOfS*]g 5 lc#^*T'-f ^ ^ 

1 h y y i'W5mmiMm~MLxm^m^^LX\^^^ y y 
y^tl Y 3 y i/m<0 V ^ y i'Wim.n^^miznii&mi: 

[0 0 6 71 4 5^f&ig<oii*:S 6 (cftS^fef-f ;^ ^' 
1 Y y y i^Mny * -ii ysm^<r>w-^m.t<r>mmi:^..^ 

[0 0 6 8] 4 *^§^<^l»*Ja 7 tl»-2,3t7''r J:^ ^ 

40 <DYyyi^^m.-i:V£M.L.W(E.(r>Yyyi^^m.tti:m.ir 
Z>Z.tX. a«i&«eLTv^^, 

[0 0 6 9] tfz. :^^m(Dm-^^2>K%hitr-< 
mm.^zis\,^X\t. Yy y :^y~m-^<r>\-^Yy y {/ 

m(r>mmum:(r>m^^^znLxmm'^^\'^^^. y y y 

50 v^J»-g-, Yyy^>yUmfh<0)V--:fy>(><r>mmW 



(10) 
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^ ymi^oiz-r^^t x-mm v r a ^ »9 ii ttw 

[0 0 7 01 tfz. ^^mmom^msiz^^itr^ 
mmm(o^^m^znLxm^^^^k\^^m^. yt-:^ysm 

ti^}izm^mL^^mm(oy ^ - y^^y^y^ 

t^*60E^ y^- K^^* y tt^^t{ZX 

to 0 7 1] tfz. :^mM<om^mi 0{zw.^^r^ 

^^m\iZ^\,^Xi,±. mm^hl^zioH^b h y y^:i-y-m^ 
O 1 - n h ^ yi^'^tX(0 Y y y ^ :^y -m^<Oi(^m^ 

\zm^. mK,\^^^^mmzxhmmi% (isc-n v^yy^ 

m \z\±y ^ (oti y y:^ym'<&^^\&< ^'^y 20 
\z\ty ^ )v^<Dij y y-^ymWiW^'^il.. ^j:h^<^ 

x(Dmn^x^mi-h xn ^m<^^o-tt^-?-;i>^^ 

[0 0 7 2 ] ^^B^O|f*]Ji 1 [Z^.hit'r^i y. 

n V y y ^mtxc^m!^.^\^m^(Di(^mmznL. mk 
\f^\.^mmzxhmm^ m-nvyy^m izi±y^ 

^-r^tt i>{z. mL\^^mm>z2::h^mmzity ^ 

(O^ y h:tymi&^^:M<L. ^ < Olf 

[0 0 7 31 ttz^ :^^m<Dmiltmi 2 IC^^^T'^f X 

^^etI^^i/^T{i. $IJfflI.^tliDtt^ f y y^Ji.y-in'^ 
(Dl'-n Vy y ^miiX<D h y y ^ J^y -m-^<D^Emi& 

\znL. mkit^y^^mm^zx^hmmm (tsc-n hyy^ 
y:]&^^i^.^'ti>tti,{z^ mL\^^mmizx^m^imz 40 

If ^^ffiffl-t ^ <t d ^£^o-tt*^x. ^ ^ ^ i: 0 > * 
vHf fg i3 >5> / >f X-^^I^SL^^ffi Mffi L ^ v> J: ^ 

[0 0 7 41 ttz. :^mM<Dm'^m 1 3 iZ^^yt^^ >^ 

if-^y^^mmK X hmmm im-nhyyi^m) iz{t>'^> 
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^XdikM^^m'^k:b:zt{zxy). *v^1f^tci5tt 
^ y ^ X^i^|§L:;i-*;jfgajltiiJ» L=&v^ J: 9 t^1->2)o 

[0 0 7 5] 

[^M«] 

to m2avy y ^m^m\izx^xmm7h(D)v-'fy4 
yi'^^'t^bxd ^zmj&Lfz±r^ y.^mnmmi^z^iy 
^mm^&i:'t^fzi!t>(Dy'xn >y ^mx$>^o miiisv^ 

y y ^ ^ 3~:s:^- ^ xh^o 

[0 0 7 6] ^^tC. *Jft«?!lOi6^^(Iov^T§i?^'t^o 

^a<bLTV^;&:d-S:»ttiL> ^: O^ffiJSr^tc^fejt^fli^^d- 
y ^^X<D V y y ^ffiMscO^i^tt^-^ffi LX\^>^o 
[0 0 7 71 ±ffitcJ;oT*m^tL/^ h^^xiS^fflBaStc 

hyy ^nm:^^my^^m^. -^mr^ ymmui:my^^x y 
h f^mmz^\i^ ^brnm^r y. ^ (r>%m(r>m:m^^^^ 

at^isv^r yyy ^i(mif^f\^fzt^^\z^\-^X)\^-'fY 

tcpj-^^r^ v^j;^ ^i; , m^m.-^^thi/y.^2^\z^\^^ 
X\t'DSV\z\Xm.'^fL^X>)t^yy h TT'«^i-^ 

[0 0 7 8] ±M^yy^^\z^\^hyy y^y^y^^ 
:^^-^-ky i^-i^yy ^^:3.:x^-^\z\Xkh^h\zx. 
m.<nitT^ y^i^^Wtrnhfth^ ^(7)^>(oti. yi, 

-i^y'^--^Az^Mm-fh h:^^^)x\ o|5o-rV ;^^co 

h\zx.^. ^-%^-^Yyy^5^X(r>yi^-tiyi^mM.<o 

[0 0 7 9] ±!StiJ:oT»m^fL;^^'7^'-:d;^ffiKl: 
\zm<^^ . y y^mm^k^-^^k'^xt^ >?t 
inUi:my^^xy :i"-:^y.mm^<oy^ yi:±\>f;bo t 
tz. y ^-:^y:^m^^^^\^^m^. '^^y^ ymmu^m 

\^^xy :^-ijymm?h(or^ y^Ti'f^o :z<DX^izm 
^-t^t t:: i3 tt ^ ffiifi^ T-V ;^ ^ <Dim<o^m^ 
^j:iML\zid\^^xy :^-:^y:im'^^mtitzm^izis\^^X)i^ 



(11) 
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tCj3V^Tt±DSPlC'ft^$tL'i)J:d^V7 h-i^iT-eW 

[0 0 8 0] mmm 2 

H 3 ti*^?^ o^Jfe^j 2 co^fef -r ;^ iJ' ^« ij It ^ =1=1 M 
* h 7S^IS7i«^fEt? § * J: d *1i:«E?f « 7 -f ;v 

[0 0 8 1] ^k^zmmm<r>mm'-o\,^xm.m^ho -te 

i5:H z ~IS+H z <o -It-- *±(f^> i t m: •=) r 

fiM^/h^ <JJ?x.>5.i t^^T-^^o fzfzL. C:<DJ:dlC 

^&WL-^w.<nY-( >i±\,f-t^ht%.w.m^y ^ )\'^ (r> 

[0 0 8 2] ^ir, 'ffeO^fef-f ^^fitcov^TM-^ 

l&Hz --lS:+Hz >i:±ifi,:^bl,zX-oX 
<}fpx.^C t:iO^T-iio /c/iL. icDi^lc 

[0 0 8 3] mmm 3 
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1114 fi^^?^<0||Mt^J3 OTferV ;^^^tt(ci3V^T h y 

^S-^i-ro ^'Elf*-5o I2ii::i5V>T, gJir-;/?"^ 
-^'> 9 lin-/^;^^^ ^i/^, 1 0 ti^l^ 

10 0 8 41 '>:mif'N(cov»Tgi?g-r-So 

sufflis^tc^tt'&'t'i'^;^ nii2i<7)$5tM4=i± (-1, 

0) <?5,^S-:fclcJ.i:/6«?>^^ h JVmB-^mts' t^^X'$> 
r-(>mx$,i>fzit). ^i^^:^S5r=}f d*-^ (10 0% 

<oR<75«f) iziipi^n^ (Mm^mfiSi<DiiLm^^i 9 0 

i t**^f t>ti.r vi-?)„ 

[0 0 8 5] il^(0^i5iIL^^©m:^^r-li. ftBift 
Jl^-SffiHi-Otc-f^i t**Ti-2.o RM> ^BfiiLT 

1 0 o%<7)^^r-(i■:^'f■ h*aiii-fctt-i>R^#^?« 
*o s^c, ^a. «t6. m^tcisit-s^n^jfl-^fc^^ 

L.XLto^tiilfii^^i)^h<OfAm^.t LxmfhIX 

30 rv^/co 

1 0 0 8 6 1 ^^<r)m ^ ii L$ijffli:^s:-cw±feo j: ^ jfc 

•th^tX'Yv -y i^mm-hm^^ t i mm^^(oy-^ > $: r 

*o RlB#»r. ±ummM<r>y^ y<r>7yfi,zx-:>xmm 
40 fi: < Jfp X. -c v» -2, * $iJifll^*«:^^^ U ^: & i {± ^ 
t § mm^izH L Tili^ ^i)7&*5* -> ^ X A /i^^Jir- 

W L Til(i£flli»7j«^ v>ffi/S t o r S o 

[0 0 8 7] m<oitr'< :^^^m.iz'z>\.^xm^ 
-&0 7 =j--*;^$iJffl!<D h7 •;'*>;>'tiJ^«<7?*^'g-i: 

Wffi*:i*T**oT ^ tzib{Zin-^6<3iZiz^^£i§mi)m 
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X. T V ^ ^ 7t ibmm^ii^yf^^ ^ i: li 3& v^o m± <^ 

xik^ttMf^^'^mi^htsi^^x^'^^o 10 
[0 0 8 8] mmmA. 

[0 0 8 9] <>cjcii5oi&^^iiov>-csi?g-r-2>o %mm 

\zmi^'^}i^Z.h\z^oX\ h'yyirm-^h^y^ 
^Sn*L> u-^^:^y 4 ji^^ 3 {zXoxy ^ ^) 

i>zx^mm^^j:mi^mmiiZ§m^fii,z<\^^^ i^^iE^s 30 

[0 0 9 0] f^mzy yi-'-ij:^Mii^(om^{zio\,^xi>^ 
:^:^:^y-t(D^^ t:bZt\zX^X^A^ immm-- 
:it'^^x^:ho tti^m^JizmmM^ t :b :i t {zx-ox 

z^zx^xy }V9 y^^-thztizi^^Y^ y 

-2) o 

[0 0 9 1 ) ^x\zme>(Dmv^^z^^^xm.m'tho me><D 
^ Ts^com^^m. tfz\tY^ -J i7 v^y-fm^iZ^^x 

^mm'^mhir^i/7.'TM.Kia\^^Xit^ m^i^m^Lfz so 
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-< :^^(o±^^j:mi,znLX(D^m^M ^^mt L . mm?h 

[0 0 9 2] \^mzy y^-:^7.mmiiZ^\^^xi^±n^W-^ 

i: d izi- ;h tm^&^^j:m'^mi^xm^m(o&W)x^tmn 
"^r-i 7.^<D±^fj:mizMLX(o^m^tt^mtL. m 

[0 0 9 3] mi 7.^^m\iZid\,fhW-^&^^J:^ 
M^ffiL. h:^ymm^i:-^mi-^fzi6<Dytiy^ 

[0 0 9 4] ^AtC[il7 0lJjftt^ov>T|ft?gt^o 

.^(om\zx^mmt^±y^^7.^\zUt>ho c:ot^<^iS 

m<Dmi^m±^}i z --is+h 2 mrf^tc^^^^^^^uob'- 
^^A^^ <n^^:zti)^x^^o fzfzL. ^(OXn\z^ 
>*±frfi-r^ ^1g:it*i{S7^ ;i/^<7)ffi 

^^tt>y)\zx^xum'^mr-&<o^m:h^^:^itL. t-^^ 

i^'^m(D{Kt\\^t—nti^ti:i^(Dxhhfzib^ mm^i)m'i% 
^xm. i&mm<om^7tizm^\f^^^mmmi-^o 
[0 0 9 5] :i(DX')mw}^m^(om^m^j:mi:^^^<^ 
fzm^{z^\.^x i, mmz&my^ >^ryr^^;hzt 

^n^:it'^^x^:ho m? itytr^ y^^^W:^z^\y^x V 
y y^y-^^um^hiizij y V t y mi&^^'^^x ^ :h X ^ 
^J:i&mmy >f )\^^i:mm Lfzm^},Z^\,^X7jkL/zi)^y 

^ - y^mm^.com^x t mmizmi^i-^^ t xnm^ 

[0 0 9 6] ^J&^J 5 

^^m-trrj y ^mx^i>o 
[ 0 0 9 7] ^Xizm'j^iz^x.^xmMi-^o -m^^^^^ 
mmmmiz^if:hi-^^ys him(D^^^m± (~i, 

^^i^t LXmS LX\^^fz.^.:^mifZm'iti-hfzib. ^<o 



(13) 
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y-(-ymT$,ifzib. ^■k^j:^mt:'€om^ (10 0% 

[0 0 9 8] ?14^<0*Si3iiL^Wftim:55S:-Ci±. ftmi: 
Lr. fiitr^f v^±tf-fic (*g*6<)lCwi*^lAtfr 

li^-tffi^* Olc1-^ii::6*r'#^o Km. mWrtLX 

io tfz. ffiii, ■^#lci3tt-&>FII*#-t*)^W 
10 0 9 9] m^OH^ il L«iJffl);^^T-li±ie(0 J: d ^ 20 

< X. r ^ 7t ^un^ *^*^^^ ^ -5, i t (± Jfe 
v^o J':J.±<C> i ■? ^ 7 •;' ^ > rJ-'SUt^^ ^rW^i- ^tVy 30 
•;' ^' ffiKl3i*5i v> # L -CiltJ^te* ;i*56 v> v 

^ lb V yt. X 2. T- 1± . h 9 > if ffi fsB ffi Tin S^tiT 
-5) o 

to 1 00] 'ftfio^fex-f XiJ-^gicov^TiE-^ 
m*) ML^^mtfUf'Tai^ox Lt ^ tzib^z^^W:&)^z±^ 

-So nn\z. ±timm?h<oY^ >(OT-y:nz2iK3xmm 

i:i&< m^X\^^i>fzlibBmm:^^^^mliZ^j:& i 1 

A ;^ ^ P *^5i V ^ t # isj^tt W L T iiee tl:»j >4*5^ V ;^ 
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*o ^hiz:^i^:^7-J^Xl±. 7*-*;^;|§M<0^ai;4*l 

[0101] mmm 6 

m 9 (±*5|H^(7)^M0!l 6 OTfe-f-V :^i'mM.iiZisif^nm 

^Oii-tiyfzitXDyxJ y i^mX'^i,o miZi5\.>X. 12 

10 10 2] J#:iclbf^icov>-cSili-t-4o EI9i±7''<;^ 

l~n|p]te:9-H(F<7)hv-;'i'^S^«rieifi-*^a:<0^^ 
U 1 2 ?-1@/rtc;tL, 1 -nSfeBttOlB-ligL 
^c-dJKIfffiC •7'v:J';i'7-< ;V:J' 1 3tzior#^STS 

^.o HI ui-f-f 1 ~-nmn^m<ohy y i^mmi: 
um.-f-i>^&<omt3:zji^^)im^\izmL. i-nin^ 

iLfz^ik. 1 }'yyi!rm<Oh'7yi'^^l:<omm'S:^m 
[0 10 3] E19twi3V>T, $iJffll^{CiJ(t-2) Vyyi'J^ 

<^>iiMfitc^=)-L, ^x.\ii5\'^\nmzi,i,mw^m. (§s~n 

If ffiH J: Z>mm^^z\i7'V 9 )vv ^ i\^9<r>iiy V-^vM 

i&«!t*l«<L, ti:h^<-^X(Dmm'k^m-rhi.^ti:n 

[0 10 4] ^(r> X ^ \zmm^m^<o^^m^£mw^ 

■ofzi^^\,zii\^x ii T-'V^ n^y ^ )V9(Di}y Yii-ymitL 

isc4- nr^-t^ i t T-y :^^miiimmmz^m'±-r. 

^^^*iB9»i:;*o'i:|2i 1 1 (OJ: ^ (cftiJ^^OJi^- ^'-^^ 

tbh^-ti^x^. Lii^i:>'mmzxi,y[^w^£^^^mim 

t*^prtgtSt>tt^o tT'c^ 11 1 3 lir'-f J^^' 1 - 

'J «-^@^tc;tL, 1 - nmunmtm.Lfz^z^mmz. 

^^mM'^^±.<r>m^^i'tiLtz^. Ihyyi'mtO 
rn :y ^'la-Cab'&o 01 3<DJ:^iZ\-'7y^>irmm^ 

o^mmmy ^ ji-i' <D^.n^m*'-rm^i>m^izj: <o^ 
ifxDy^yi'Wix. :i<om-^i>mmm^^^<t^tix\i^ 
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[0 10 5] y ^-i3:^mm^^<om^x-i^^m^m&t 

[0 10 6] m9K^\^^X^ Mm^.\>z:^d}ff:hmA:^\ym 
^^^ffigSfitc^o-i^llll 1 C7)J: ^ \zmn?h(0)\^-'fY 

^ y^'^^^ix\^. y ir - Mm\zjz^^fz%m^m.^ 

\%^K^^y^-mz^m.mti)^^^ti:^^^o 'W.K^m\.z. m 
1 5 \z7r^'r^ •? \z^'^mm^<oy ^ - Yyity- 

[0108] mmm i 

II 1 ^\t^^m<o%mmi (o^'T^ y.^^^m.\z^\^hi^'^ 

[0 10 9] ^Atcitj^>^tcov^T|ftS^i->&o H 1 0 (ixV 

;^ ^ 1 - n mefi^fro h -7 -7 ^^«M^fi£1Si--2>s»o* 

-60 lil 1 2 fiT-V 1 - 110^:8^ ml c7) h ^ y^iM^^ 
fj O f S'lf . LfziMZ^mmz. # ^ Q It pj^^ ^ t^j ^ > 

<o h y y ^iM&t(oitmi:^kmL. ±mmti<zm^^^ 

[0 1 1 0] ill 1 0 tci3i/>r. ©JtW^tciott^ h ^ y 50 
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1 - n h ^ y ^ Itri T-O h ^ y ^oi-^-ft 

[0 111] -OJ:^ti3SiS^^^^§;|f6fl5=5:^SU^* 

iti^cfill 1 2 CO J: ^ \iZmn7h(0)V-':fy^ 
i-fil^^ hyy^m^iiZJZ^C/zmmw^i:&it>:b:it^^ 

|fgt,St>^^o Ell 4 (± h ^ 7^>^'$lJft],^ol5: 

HI 6ii:^Wffi«Sl07^-- K>';^7-. K;v-^ 

<^y^ y^os^-t^tzi6(Dyu y ^mx. ^(om^ii^ 
[0112] ^n^y ^i'-ijy.mm^izmii^^t^t. m 

Y^^y.y ^ )v^\zx:bm.^^\'f^ Lfz'ik. mm-^i)^^^ 
x\ yyyi^m<om^.x\.^m}i(oifm^^.^'f:hmjs. 

\Zfj:^X\^^ho mi 2tCi3V>T(i, T-V 1 - nEIte 

>5r(::;tL. 1 n UtefrofS'li L/cSffinif #><r 
^ZQ^t^nS^'^flfz^O y )V^\,ZX^M^^*^f 

^LT^cm. 1 hy y ^ntJcom.^.Xl'iUmtomm'k^.H^ 
L. ±fSffir^ilc^o'|^ y yi--:^ y.mMzh(Dy ^ - K/n* 

[0 1 1 3] Hi 0tri3V^T. $iJ»,^tc^tt^:*.^.Xi. 
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